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13 . A flywheel^ for a power transmission system for 
transmitting engine torque to a driven" uni t, comprising: 



an ^elastic plate secured to a crankshaft to rotate 
therewith ; 

a flywheel body secured to said elastic plate and having 
an'^ngaefeab^e-^urface for engaging with a clutch disc; and 



7 a reinforcing member for reinmorcing said elastic plate 

8 at a portion of sard elast/ic plate which is secured to said 



crankshaft ; 

said elastic plate nfcving an axi/al rigidity in the range 



of 600 kg/mm to 2200 kg/ 



engine torgue fee — s-aid---dirivfc;i\ aid 



mm\ 



so as "Co ensure transmission of 



while decreasing noise 



produced by a bending vibrationXaf said crankshaft; 

i v — ^ \ c yci>(h L 

wherein said elastic plate \ is clamped A between said 



reinforcing member and a shaft end 



said crankshaft, said 



flywheel body comprises a central holeX and said reinforcing 
member is received concentrically in^^aid central hole^ 
^ ^efeeby said flywheel body i s movafti Q ^ axial Irrelative to said 
reinforcing member during operation* 

14 . A flywheel^ for a power transmission System for 
transmitting engine torque to a driven unit , comprising: 

an elastic plate secured to a crankshaft to yotate 
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therewith; 

flywheel body secured to said elastic plate and having 
an etto aaoabio - surface for engaging with a clutch disc; and 

reinforcing member for reinforcing said elastic plate 
at a portion of said elastic plate which is secured to said 
crankshaft; 

said engagfeable surface having an axial run-out which is 



equal to or less \han 0.1 mm; 



i a Ik 



wherein said ^elastic plate is clamped .^between said 
reinforcing member and a shafft end of said crankshaft, said 
flywheel body comprisesXa central hole, and said reinforcing 



member is received\ concentrically in sai< 



— -aid central hole, 

Kj;lK <x dioj*iKt><4 Allow V?) 

*arapeBy» said flywheel body ^s-m^ vaElo^ axially relative to said 



reinforcing member during operation. 



1 15. A flywheel assembly comprising: 

2 a fe^rvjr ng shaf - fe - (1) for transmitting torque; 

3 a circular elastic member (2) comprising an outer portion 

4 and an inner portion and extending radia0.lv inwardly from said 

5 outer portion to said inner portion . se^Ld inner portion of 

P \<x\ t 

6 said elastic memteeg being fastened to a \shaft end of said 

7 dfjvifig--6h^fe ; 
8 



an annular flywheel member. (5) comprising an outer 
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>rtion and an inner portion and extending radially inwardly 

from said outer portion to said inner portion of said flywheel 

bojbt- 

memberV said outer portion of said flywheel ro ombor being 

fastened feo said outer portion of said elastic membeV-. said 

b» i. 



inner portion of said flywheel member comprising a central 
circular hole;\and 

a reinf or cirusr member (4) comprising a cylindrical portion 



mG-mbtr 



(4a) axiallv extending from a first^end to a second ^end. an 
inner portion extending radially inwardly from said first end 
of said cylindrical pokt/onX said inner portion of said 



reinforcing member being 



•kstened to said shaft end of said 



■ tevifl o - ohaft . said cylin 



Jrioal portion of said reinforcing 



bo fl> 

member being fit in said ci\rculak hole^of said flywheel T nombcr - 



with a clearance to form a It 



wherein said inner portion of\ said elastic . m e mber - is 
fixedly clamped between said shaft encK of said driving shaft 
and said inner portion of said reinforcing member, said inner 
portion of said flywheel m e mber - is 



fit over said 



cylindrical portion of said reinforcing mfember. and said 
reinforcing member allows axial movement of saici inner portion 
of said flywheel body relative to said inner portions of said 
elastic mefflbeg- and said reinforcing member. 
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.6. A flywheel assembly for a power transmission system 

2 for transmitting engine torque fee-a diivmr ' unit , comprising: 

3 a crankshaft; 

4 an elastic\plate comprising an inner portion secured to 

5 a shaft end of saicK crankshaft ; 

6 a flywheel body N s^cured to said elastic plate and having 

7 an ^ ngag o aB ^re- surface for^engaging with a clutch disc; and 

8 a reinforcing member f or\reinf orcing said elastic plate 

9 at said inner portion of said elWtic plate; 

10 wherein said elastic plate has^^K axial rigidity in the 

11 range of 600 kg/mm to 2200 kg/mm so as to\nsure transmission 

12 of engine torque feo— s aAd dr - ivon uni %. while decreasing noise 



13 produced by a bending vibration of said crankshaft; and 

14 wherein said elastic plate is clamped ^ between said 

15 reinforcing member and said shaft end of said crankshaft^ 



1 x 17 . A flywheel assembly as set forth in Claim 16, 

2 wherein sfrid flywheel body comprises an inner portion defining 

3 a circular centra hole, and an outer portion surrounding said 

4 inner portion of sai^f^f lywhegfj^ body; said elastic plate 

5 comprises an outer portWn>sflTich surrounds said inner portion 

6 of said elastic plate and which ^s^frixed to said outer portion 

7 of said flywheel body; said reinforcing^ is fit in said 
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8 


central hole of said flywheel body with a clearance teTtorm a 


9 


loose fit; and said reinforcina member comprises ^gmooth 


10 


outer circumferential s 


purface for aliowina said inner portion 


11 


of said flywheel body 


to motfe a/xially to said elastic plate 


12 


without limit ina an-er5ei 


al movement of the inner notion of said 


13 


flywheel bady^toward said elastic plate. 



1 


18. A flywheel assembly as set forth in Claim 17. 


<£ 


wnerein saia remrorcina member extends axiallv from a first 


3 


member end defined bv a radially extendincr abutment surface 


4 


held in contact with said elastic plate, to a second member 


5 


end; said -smooth, outer circumferential surface of said 


6 


reinforcina member extends smooth jry from said abutment surface 


7 


toward said second member end of said reinforcina member; said 


8 


eaeefehr outer circumferential surface of said reinforcina 


9 


member comprises an outer cylindrical surface section fit in 


10 


said central hole of said flywheel body, and an outer emoo-th. 


11 


curved surface section which extends continuously attd-siaoothLy- 


12 


from said outer cylindrical surface section to said abutment 


13 


surface; and said smooth curved surface section is a surface 






14 


of revolution whose diameter decreases ■smoothiv from a 


15 


diameter of said cylindrical surface section toward said 


16 


abutment surface. 
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1 19 . A flywheel assembly as set forth in Claim 18. 

2 wherein said flywheel body comprises a side surface facing 

3 toward said elastic plate , and said onaaae ttfaire surface which 

4 faces away from said elastic plate and which extends in an 

5 imaginary flat swfeee; and said second member end of said 

6 reinforcing member is located axiallv between said <Qnqagoable 

7 surface and said side surface of said flywheel body and away 



8 from said imaginary flat nnrfaoo. 



1 


20. A flywheel assembly as set forth in Claim 16. 


2 


wherein said flywheel body comprises an inner portion defining 


3 


a circular central hole, and an outer portion surrounding said 


4 


inner portion of said flywheel body; said elastic plate 


5 


comprises an outer portion which surrounds said inner portion 


6 


of said elastic plate and which is fixed to said outer portion 


7 


of said flywheel bodv; and said reinforcing member comprises 


8 


a — swootlu outer circumferential surface allowing said inner 


9 


portion of said flywheel body to move axially toward said 


10 


elastic plate without limiting an axial movement of the inner 


11 


portion of said flywheel bodv toward said elastic plate. 



1 21. A flywheel assembly as set forth in Claim 16. 

2 wherein said flywheel body comprises a side surface facing 
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3 toward said elastic plate, and said efta aqeable surface which 

4 faces away from said elastic plate; and said reinforcing 

5 member comprises a radially extending abutment surface held in 

6 contact with said elastic plate. and 5 '-smeofefar. outer 

7 circumferential curved surface which extends continuously 

8 s moothly from said abutment surface to a curved surface end 

9 which is located axiallv between said side surface of said 

10 flywheel body and said engagoa&Le surface of said flywheel 

11 body. 



1 22 . A flywheel assembly as set forth in Claim 21, 

2 wherein said s moot hs outer circumferential curved surface of 

3 said reinforcing member is a surface of revolution whose 

4 diameter increases omoothl v. from said abutment surface of said 

5 reinforcing member to said curved surface end of said smooth 

6 outer circumferential curved surface. 

1 23 . A flywheel assembly as set forth in Claim 21. 

2 wherein said reinforcing member extends axially from a first 

3 member end defined by said abutment surface to a second member 
a. 4 end which is located axially between said e naagcab jre surface 

5 and said side surface of said flywheel body: and an axial 

6 distance of said second member end of said reinforcing member 
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7 from said abutment surface of said reinforcing member is 

8 smaller than an axial distance of said eng a cromc frb- surface of 

9 said flywheel body from said abutment surface of said 
10 reinforcing member. 



1 24 . A flywheel assembly as set forth in Claim 21, said 

2 enqaqoa S&e surface of said flywheel body extends in an 

3 imaginary flat sug£a.<se; and said reinforcing member extends 

4 axially from a first member end defined by said abutment 

5 surface to a second member end which is located axially 

6 between said ^ngaqoa - SIe surface and said side surface of said 

7 flywheel body and which is away from said imaginary flat 

8 s wr fac e . 



1 25. A flywheel assembly as set forth in Claim 24. 

2 wherein said flywheel body comprises an inner portion defining 

3 a circular central hole, and an outer portion surrounding said 

4 inner portion of said flywheel body; said elastic plate 

5 comprises an outer portion which surrounds said inner portion 

6 of said elastic plate and which is fixed to said outer portion 

7 of said flywheel body; said reinforcing member comprises a 

8 received portion which is received in said central hole of 

9 said flywheel body; and said outer s mooth curved surface of 
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10 said reinforcing member extends s mooth 1-y and continuously from 

11 said abutment surface to said received portion. 



1 
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4 
5 
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26. A flywheel assembly as set forth in Claim 25, 
wherein said received portion of said reinforcing member 
comprises a cylindrical outside surface received in said 
central hole of said flywheel body, and the diameter of said 
«ntycrbh curved surface increases omoothl y^afld-continuously from 
said abutment surface to a diameter of said cylindrical 
surface of said reinforcing member. 



27 . A flywheel assembl 



wherein said axial r 
1700 kg/mm. 





in Claim 24, 



range of 600 kg/mm to 





28 . A flywheel assembly as^set^fortR In Claim 24, 
wherein an axial run-out<^of said ett€Faoeak3ra- surface when 
rotated by said^crankshaft is no more than 0.1 mm. 




29. A flywheel assembly Jgis^gg^ forth in Claim 28, 
wherein said eft€pa^i^a^jre^r^urf ace of said flywheel body is 




formed so as to m&Ke the [axia 
process irw^saicL eft ^geabJ^ s^ff ac 



out no more than 0.1 mm by 
face of said flywheel body in an 
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5 ^assembled state in which said crankshaft, said elastic plate. 

6 said^f lywheel body and said reinforcing member are assembled 

7 in a unity. 



1 

2 
3 
4 
5 
6 
7 
8 
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30, A flvwhe* 



;semblV as set forth in Claim 24, 



wherein said side surf 
outer side surface se 
plate and which is fa 



of said flywheel body comprises an 

tion^hich fa^es toward said elastic 



sJtened 



outer portion of said 



elastic plate and an inner side surf ace^ssect ion which faces 
toward said elastic plate, which is surrounded by said outer 
side surface section of said flywheel body, ^^ari^ which is 
raised from said outer side surface section axially toward 
said elastic plate. 



2 

3 

4- 

5 

6 

7 

8 

9 



31. A flywheel assembly for a power transmission system 
for transmitting engine torque feo- a driy&ri^uni^ . comprising^ 
a crankshaft; 

an elastic plate comprising an inner portion secured to 
a shaft end of said c^^nkshaft; 

a flywheel >6dy^ secured to said elastic plate and having 
an erefe goab'Kk surface for engaging with a clutch disc; and 

a^reinforcing member for reinforcing said elastic plate 
ate^said inner portion of said elastic plate; 
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wherein said c nqaqo afejre- s 




has an axial run-out 



which is no more than— 0.1 mm: and 



wherein-^lsaid elastic plate is clamped , between said 



re£rf£orcing member and said shaft end of said crankshaft. 
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32 . A flywheel assembly as claimed in Claim 31. wherein 
said flywheel body comprises an inner portion^tleflninq a 
circular central hole, and an outer portion^urroundina said 
inner portion of said fl/ w Hj ee 



1 bod^l^s 



comprises an outer portion 



of said elastic plate and 




said elastic plate 
s said inner portion 



to said outer portion 



of said flywheel bo^^^aia^einf<^rcina member is fit in said 
central hole of s^id flywheel body with a clearance to form a 



loose fit;^and said reinforcing member comprises j^saoefeh - 
outer circumferential surface for allowing said inner portion 




o£/said flywheel body to move axiallv to said elastic plate 
without limiting an axial movement of the inner potion of said 
flywheel body toward said elastic plate. 



1 33 . A flywheel assembly as set forth in Claim 32. 

2 wherein said reinforcing member extends axially from a first 

3 member end defined by a radially extending abutment surface 

4 held in contact with said elastic plate, to a second member 
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5 end; said -smooth outer circumferential surface of said 

6 reinforcing member extends smo othly from said abutment surface 

7 toward said second member end of said reinforcing member; said 

8 s mooth outer circumferential surface of said reinforcing 

9 member comprises an outer cylindrical surface section fit in 

10 said central hole of said flywheel body, and an outer cmootk » 

11 curved surface section which extends continuously and smoothly' 

12 from said outer cylindrical surface section to said abutment 

13 surface; and said -smoofek curved surface section is a surface 

14 of revolution whose diameter decreases smoothly from a 

15 diameter of said cylindrical surface section toward said 

16 abutment surface. 



1 


34. A flywheel assembly as set forth in Claim 33, 


2 
3 


wherein said flywheel body comprises a side surface facing 
toward said elastic plate, and said efwaoeafeie. surface which 


4 

5 


faces away from said elastic plate and which extends in an 
imaginary flat ourfaco; and said second member end of said 


6 


reinforcing member is located axially between said engageable 


7 
8 


surface and said side surface of said flywheel body and away 
from said imaginary flat ewfetGG. 


1 


35. A flywheel assembly as set forth in Claim 31 f 
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2 wherein said flywheel body comprises an inner portion defining 

3 a circular central hole, and an outer portion surrounding said 

4 inner portion of said flywheel bodv: said elastic plate 

5 comprises an outer portion which surrounds said inner portion 

6 of said elastic plate and which is fixed to said outer portion 

7 of said flywheel body; and said reinforcing member comprises 

8 ^-gntoofeh- outer circumferential surface allowing said inner 

9 portion of said flywheel body to move axially toward said 

10 elastic plate without limiting an axial movement of the inner 

11 potion of said flywheel body toward said elastic plate. 

1 36. A flywheel assembly as set forth in Claim 31. 

2 wherein said flywheel body comprises a side surface facing 

3 toward said elastic plate, and said enqaefeetejre. "surface which 

4 faces away from said elastic plate; and said reinforcing 

5 member comprises a radially extending abutment surface held in 

6 contact with said elastic plate, and -a -gnnoottu outer 

7 circumferential curved surface which extends continuously aftd 

8 - s m oothly , from said abutment surface to a curved surface end 

9 which is located axially between said side surface of said 

10 flywheel body and said eftoageakjrQ surface of said flywheel 

11 body. 

/ 
\ 
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37. A flywheel assembly as set forth in Claim 36. 


2 


wherein said smooth- outer circumferential curved surface of 


3 


said reinforcina member is a surface of revolution whose 


4 


diameter increases *sitioothly from said abutment surface of said 


5 


reinforcina member to said curved surface end of said •sweotb- 


6 


outer circumferential curved surface. 


1 


38. A flywheel assemblv as set forth in Claim 36. 


2 


wherein said reinforcing member extends axially from a first 


3 


member end defined by said abutment surface to a second member 


4 


end which is located axially between said emqoacablcu surface 


5 


and said side surface of said flywheel body; and an axial 


6 


distance of said second member end of said reinforcina member 


7 


from said abutment surface of said reinforcina member is 


8 


smaller than an axial distance of said enaaaement surface of 


9 


said flywheel body from said abutment surface of said 


10 


reinforcing member. 



1 39 . A flywheel assembly as set forth in Claim 36. said 

2 of»acKToa &jre- surface of said flywheel body extends in an 

3 imaginary flat swHraee; and said reinforcina member extends 

4 axially from a first member end defined by said abutment 

5 surface to a second member end which is located axially 
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6 between said e ngag o ab te surface and said side surface of said 

7 flywheel body and which is away from said imaginary flat 

8 3 Tir-£aoo . 



1 40. A flywheel assembly as set forth in Claim 39, 

2 wherein said flywheel body comprises an inner portion defining 

3 a circular central hole, and an outer portion surrounding said 

4 inner portion of said flywheel body; said elastic plate 

5 comprises an outer portion which surrounds said inner portion 

6 of said elastic plate and which is fixed to said outer portion 

7 of said flywheel body; said reinforcing member comprises a 

8 received portion which is received in said central hole of 

9 said flywheel body; and said outer . smooth * curved surface of 

10 said reinforcing member extends s moothly -and-continuously from 

11 said abutment surface to said received portion. 

1 41 . A flywheel assembly as set forth in Claim 40. 

2 wherein said received portion of said reinforcing member 

3 comprises a cylindrical outside surface received in said 

4 central hole of said flywheel body, and the diameter of said 

5 s moot h, curved surface increases s moothlv - and continuously from 

6 said abutment surface to a diameter of said cylindrical 

7 surface of said reinforcing member. 
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42 . A flywheel asset 
wherein said *«**ym-p?^3*a knri 



processing sai 




as set fo 




Claim 39 f 



formed so as to make 



e of said flywheel body is 
-oulf^o more than 0.1 mm by 
o^of said flywheel body in an 



assembled >£tate in which said crankshaft, said elastic plate, 
saidxflvwheel body and said reinforcing member are assembled 
[n a unit. 
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